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.  ire  also  included*  ’ 

SOME  APPLICATION  OF  NEURAL  MET  THEORY  OF  XEARNUKj 
A  su».ib«?  o:T  problems  involved  in  learning  have  beer,  conridorod. 
tho  print  :i  view  of  neural  net  theory.  In  this  th*c*y  it  is 
r/xeoxd  that  cl  o  effect  of  Ismdng  is  only  to  increase  _x  axoica- 
•••ion  at  «o*v3  oentsr,  thir-  sanitation  increasing  in  sobjo  way  simple 
rv  with  a  at  reirfancejasnts.,  Ifc  wort  of  the  cox-ifl-us  it  sill 

'•<*-.  ccc-.noi  that  thin  Jjncxca:*  In  linen:,  tfo  shall  genex&iy  igr/<ro 
iho  rifyjt,;:  which  a; 'oc  due  tc  tho  fact  that  there  are  eL.tx;hcstio 

l:r  clvid „  'I.  should  lie  emphasised  here  that  in  Uv  “hio  shas- 

r  del a  of  T.$«r;dng  it  is  generally  assumed  that  tho  i^bshilitios 
■v.-c!f  v.i  *5.  rsnult  of  laroning  (through  sens  sampling  necJimfcai  pfc.*- 
;  in  a  llnicr  usuner*  On  the  other  hand,  in  the  present  rsoJel  it 
:  .r  nti’z sod  that  tho  learning  changes  an  exaltation  or,  shat  is  equive- 
3  in  a  change  in  depolarisation  of  neural  nstiorm*e.  One 

raUl;  a?  ecure®,  include  here  a  change  In  threshdns  alncw  one  can* 
•«;h  t :  11  tho  dfjiicrsrwe  between  an  increased  eaacitatlcm  or  a  decreased 
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t:  reaholc',,  If  there  is  i  einglo  stimiluc  inrrolvod,,  tfcer  out  airily 
a  throBbbld,  »  change  .in  the  excitation  «nd  a  rrotixt.  fli.  .'tuatiacr. 
fr.-tu  which  to  detsmine  the  change  in  probability  of  Vi:  ows,-,. 

v,!ia  other  hand  if  there  are  two  stimuli  between  whin'  •?  choice  mast 
b?  :ncda,  then  tha  threshold,  itself,  doos  not  enter,  but  ;rtfy  &  change 
or  rotation  entors,  together  u3.th  the  fluctuations.  rAut  then 
v:  traits  a  >  \i:: ion  between  the  excitations  corresponding  to  two 
-lwuj'11.,  either  of  which  iray  have  bean  altered  by  cewditi  .uf.ngo 
•t'.  i'iv.f  *jusin  of  cuch  a  sirtplo  system  it  then  seems  reasonable  to 
•rh  t^iipt  to  accost  for  sore  of  tho  classical  learning  dtrta  to  see 
;U  c ;  r*  not  t*v»  nodal  can  account  fer  the  data  in  a  siapin  way, 

’  ;r  •.  t‘:e  .» intuit 5.on  involved  is  that  of  anroidmeo,  thc-n  it  will  be 
yy ■'.‘isT.  the  soniitiordng  tabes  fUvje  betvoon  ti.s  :cr.?3.tianed 
:.t  ,V,io  r+rl  vh cAevs*  response  the  unconditioned  stitsuli-  first  ini- 
ut?s«  That  .V;,  fee  example,  if  t‘u>  unconditioned  stiu.-’C  initiates 
;  few  c  flight  rsaoticn,  then  it  i?  nanraad  that  coni;7  ionirg  tafcaa 
bet’acn  "ha  aoaditiorad  stimulus  and  this  flight  ra action#  It 
.  11  ?  o  ti  f.t  this  flight  roactior.  affects  primarily  a  center 

initiates  rc’.ulr-i  covoaeuts  and,  therefore,  cootrihvles  to  the 
ck.  flaotuatione  o’*  perhaps  lowers  thresholds  to  respcitee3  in 
x;*«l,  rt»a,  ir  •'void once  learning  there  cm  likely  to  be  two  arose*- 
) g  I )  a  ccr iitiening  to  eacciteraont  (or  perhaps,  witltimfol)  sad 
•  t.  r.  -wi  ltd  so.  lug  to  the  correal  tcosponae*  'Chess  processes  may,  in  principle, 
^  csp.iratad  a,^Krii59norl.*y*  Thus  it  can  be  seen  that  a  parwsier  in* 

.'xlvec.  in  sisr^lo  diicriaiiiat?.ori.  enters  into  the  expreealaa  for  perfer- 
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Learning  under  Partial  HelnTorcc-rwrit. , 


V/';  ccr.sidr.r  Mas  situation  in  which  there  is  a  choice  oi  two  re- 
fponco;j#  each  of  which  is  rewarded  with  some  fixed  probability,  It 
^"v,  being  these  probabilities.  Using  the  simplest  model,  assuming 
iinf  ^srity  ?r..!  neglecting  aoy  possibility  of  extinction*  m  have  ior 
*  ;!3  viaan  value  oi  S  and  i  after  n  trials,  f.  -  6  *  hit  c  end 

CM  *  C  OC  C 


-  s  <  hit  w,  where  c  Is  the  urjaiber  of  •'correct”  ret  posses.  v< 

*  o*<  w  * 

v;  1 3  mn' :ev  of  '’wrong1’  responses  anti  c  *  w  «  r,  If  we  tls.o  assume 
'  ,f.  «*  ~  ,  and  T<7,  sufficiently  greater  thau'TT  30  tln.t  the  proba¬ 
bility  cf  the  cornet  response  P  satisfies  P  >  £•,  tier;  v*  ^ 


-kb(ir  c  -ICy  v) 
Pc  (n)  *1-Je  G 


CLol) 


do 

I.ij'-r  using  the  eortirraous  li’TprcKijnation  —  »  P  ,  and  w  *  r  ■»  «,  we 

dn 

<.:n  cbtair  t!:'j  erju’esaion  .Cor  P  as  a  function  of  n, 

v 


TCj  -  1TW  +TT^  ,-«>*  n 


TC  -  IT  ♦  (TT  ♦IT)  n 

O  W  '  C  1 


(1.25 


'brie  ih-  f. 

Co  itiivnr  thr  if 
V.  _  a  0:  -v* 

w  ft  J’ 


Pa(0)  *  a  end  *  1,  and 

social  om  jsi  a)^  »  1,  TT  »  0}  b)T„  «*  Oo£„ 

i.  W  v 

c.)  %  *  ,7?*  IT  **  b'n  set  from  (1*2)  Must  by  plot- 

V  w 

t  (72T  n  all  three  curves  should  st«rt  ->jt 


together,  cress  (a)  arid  (b)  then  resisting  in  the  seme  cuttos,.  The 
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ci.rt'«  from  oasa  (o)  should,  according  to  this  model,  soon  give  aorta- 
;iV-t  higher  vsluen  of  Pc. 

f*1  > 

c.-tarjLcy  gsve  ciava  an  Thmso  forrerlmsnts  with  rats  •*  irg  these 
i>h5.  osi  reward  schedule  Sevan  rate  ware  used  in  each  of  the  three 
groups  end  eight  trials  run  each  day.  These  data  (adjusts  as  explained 
beloji)  rxo  plotted  in  Fig.  1  as  P  ,  fare  art  correct  turns  during  each 

v 

ch-./j  against  [TEC  -  ‘?Tw)n.  It  can  to  seen  that  the  rirt;-  r*r»jr.  with  the 
pm  vi  .ction  that  the  initial  slopr-e  should  be  the  aa-Tn  fry  ih*  three 

and  also  that  groups:  (e)  tad  (b)  give  essentially  th/-  oaxe  cv./tu, 
Unfortunately  Stanley  ran  each  rat  only  until  the  sxrbnal  *«  it  ti.o 
'•  ‘V '  s  i  r  ot  neeeasrrUy  carsucutive,  without  errors.  This  w-rC'  that  the 
x\i  jordca  values  cf  PC*  fer  about  the  last  lialf  of  oach  group,  are  in 
•  since  they  do  not  include  the  rat3  that  had  preeurnd-ly  reached 
3.0  J>  correct  response.  Vo  home  adjusted  his  data  on  the  ese  ja^tion 
*>>  the  rat?,  thet  were  withdrawn  would  have  continued  to  perform  •-rlth- 
ori’oar.  Using  this  aejiatod  data,  it  can  bo  seen  fro?,  the  figure, 
the  p?r»dict?.<a.  cf  higher  value?  for  case  <c)  is  also  oonfirawd. 

.v ' » ,  A.voiv«~v;o  la  erring. 

neural  not  mode?,  fo:  avoid pnet.  learning  is  ConBiderod.  Fills  1j 
Ii  .top-ded  to  represent  the  experiments  performed  by  Brady  rm;.  Hur-rase 
(  irysholagical  Record  32,  361-365,  1962)  in  which  a  rot  is  planed  ir.  a 
'XXX  containing  food  and  *?ter  and  left  lr  complete  darkness  for  an  eas- 
; -  ,ided  partied.  At  om  enc  of  the  beat  electrodes  are  arrang'd  so  as  to 

mm  i  m+mm  mt r»m  —  ■  rnmmmmmm rnmmtmm^ tmmmmm  mmjmm **m± 

1  ' 

Stanley,  J.C.,  JT.,  Ed.  0,  Thesis,  Harvard  Uhivarsity,  1950.  Quoted 
f  *.  ;*..jsh  pjtI  Hosteller,  Svcchastic  Kodola  for  Learning,  p,  2??n 
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.rake  a  r^cci-d  of  contacts*  In  a  control  run,  only  tha  record  of 
contacts  in  made,  but  in  an  experimental  run  the  contacts  are  re¬ 
corded  and  the  -ninal  simultaneously  receives  a  shock# 

For  the  control  situation,  it  is  assumed  that  thers  is  an  ex* 
citation  £(i),  clue  to  the  tendency  to  explore  a  row  environment, 
rj.iich  decreases  linearly  with  tine  during  a  period.  Oi  t  <  l/ft, 
to  a  constant  b?ne  level,  £ 0  »  The  response  (entering  tha  1  ire! 

3Td  of  the  box)  occurs  when  6(t)  plus  a  randcar  excitation,  S  , 
a  weeds  the  threshold,  h  •  Trio  number  of  responses  n,  up  to  time 
t  J.3  tlier  given  by 

a"  k(h  "£o  "  E)  (1  -  e-  k  0  *  ,  t  A  l/« 

2  k  E  <S 

(2.1) 

e"  k^h  **  V  [e®  •  1  +  k  E(C  t  -  lj)  ,  t  A 1/9  . 

2k  E  9 


In  Fi'.  2.1,  there  34  jhewn  the  agreement  a£  this  «cpi  vision 
(  icing  tirf  values  9  *  ,(4j,  k£  =*  2.73  Hi  d  «rp  £-k(h  -  -  ,,)j  *J  !•?) 
w  ith  the  data  £c<r  two  control  animals. 


For  the  coqrcTimeMtel  situation,  it  3e  assumed  that  the  effect  of 


r»e>iv±rg  r  noc’cs  is  to  produce  an  inhibition*  j,  at  ths  rase 

a.  ?  -  V  ,1,  where  w  it  the  number  of  "wrong"  responses  (i.o.  shacks 

ds 

r'.osivcd).  The  net  excitation  13  then  £  (t)  -  J  .  After  introducing 
;•  approximations  and  nijqpli f ic ations ,  there  results  f nr  the  nunher 
o£  shocks,  v,  the  expression 


w  *  f?  log  (1  +  k£n)  ,  t  <  3/® 

**  &  e*  k(h  *  £°  *  ^  [t  -  w(  J  j]  ♦  w  (  |  ),  t* 3/9 


(2»2) 
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Since  K«s  been  token  equal  to  1/w  (l/®)>  this  involves  only  cm 
additional  pararater,  k  ,"5  •  11  sing  k  p  »  Oc39,  and-  the  values  for 
tlx  other  paraiuatovf,  given  above,  wL  ‘oh  wore  e&tlnatcd  for  different 
snimals  in  control  mins,  gives  the  curve  plotted  in  Fig.,  This 

.figure  also  ahtr.Js  the  data  for  a  typical  experimental  sniv.sJ.  ob~ 
tr.insd  by  Brady  end  Marmaase* 

The  constant  rate  of  3hoeks  after  t  •  1/ft  given  by  (2*2)  It  duo 
to  ea®  of  the  approximations  u?od<>  Without  this,  the  an.  re  model 
vould  give  a  response  curve  in  v;hieh  the  rate  decreased  isymptotically 
to  a  constant  v.ilue* 

Jn  tlji  abo'ot  it  is  assumed  that  conditioning  aete  only  to  reduce 
U".-  temoney  of  the  otninal  to  t;o  to  the  wired  region.  Ther*  could 
tUo  be  cenditloslng  which  res-ltt  in  radr.cti.cn  of  general  activity* 
ilJs  could  h?  dtseked  by  monitoring  tho  activity  more  co  rVtely* 

VI i s  modification  of  ths  osperirwnts  has  been  suggested  to  ))*t  Karr.asse* 

The  model  era  be  made  more  lealiatic  by  rlncludirp:  rlrc  the  fact  thaefc 
there  ea.i  bo  a  decry  of  inhibition  simply  due  to  forgetting  with  the 
j:.5rrge  of  ti ms.  Also  axperinnnte  in  which  ebooks  nre  delivered  only 
.*.  iVactJ.oP  of  the  times  that  the  response  is  made,  tun  he  treated  by 
v.  f  light  jiiodificstios  of  this  model. 

Ccnsi’ir  next  cn  application  to  tha  data  by  Solomon  and  Wyxne 
(ihychol.  Koncig*  1953,  67  Bo*  U).  In  this  situation  dogs  were  shocked 
:S  they  did  not  escape  over  a  barrier  within  10  aaeondn  of  a  warning 
otiHDlvuj,  Latencies  were  recoaxieri.  An  escape  befoaw  10  seconds  is 
referred  to  as  an  avoidance  while  escape  after  10  seconds  in  referred 


to  as  a  chock  trial* 

Let  &  donate  the  excitation  levol  corresponding  to  the  enc  ipe 
response,,  In  tho  absenca  of  training  lot  It  have  ?.  value  •*  £ 
whore  fc  ixiprosents  a  rand  can  fluctuation*  As  a  result  of  jvnish- 
nont.  following  the  presentation  of  the  conditioned  stirculwo  f<  , 
thei'e  uill  be  a  conditioned  excitement  which  will  aH*»r  £,  so 
that  >  will  no  longer  be,  for  example,  on  the  averego  eerc ,  but. 
have  8onei  mean  value  ^  plus  the  original  randoa  component  £  » 
lot  S  La  proportional  to  the  number  of  shocks,  w,  for  eKanplo, 
ju  that  t'  »  pw.  We  use  this  hypothesis  rather  than  postulating 
that  the  standard  deviation  of  the  flue  nations  increase,  siuca 
this  is  sinpler.  In  addition,  <&  &  result  of  escape,  vi\  re  nay 
rvjso  occur  a  conditioning  between  Sc  end  tin  escape  l-esTKs.-se. 

Tjefc  this  latter  be  proportional  to  the  mndxrr,  o,  cl*  escapes,  be* 
Since  punishment  may  lead  to  the  eroc-voct  response  there  :a;y  :1bo  be 
o'  ixltloning  of  the  stinulus  Se  following  errors,  bat  +Jt*  effect  My 
not  be  the  szm  1*3  magnitude,  and  hence  we  introduce  a  coefficient 
i?  niaad  of  b.  Hence  we  hare  €. .liven  by  the  fdlowlng  exxctstlanj 

£  ■  6  +bc  ♦  dw  ♦  Pw*  (2*J) 

c  * 

If  h*  in  the  threshold  for  the  escape  response  anc.  if  we  again 
apprccdjif  to  the  distribution  furction  far  the  random  fluctuations  by 
an  absolute  value  exponential,  than  the  probability  of  &  correct 
response  P0  will  be  given  as  a  fraction  of  v  and  c  by  int  jgrafcing  the 


■4t. 


fluctuations  ower  the  proper  range  o  If  ve  assume  that  dc/dn  ■  Pe  , 
than  the  expression  for  Pc  onn  be  solved,  since  n  •  w  ♦  c  ,  and  hence  ve 
obtain  c  (n).  On.  differentiating  thic  result  with  respert  to, 
n,  we  obtain  p  as  a  function  of  n  t  (p  •  ^  ♦  P) 


2  f  o*«  (f-  b)(« 


pc*  4 


c  a.-* -(5 (n  - niU) 


;2.u> 


MSia'na  wj  and  art  related  by  n  ■  c  ♦  », 
Cp-B)  Cj  •  -E  « 


(2,5) 


tn  Figure  2,3,  data  of  Solomon  and  Wynne  ere  used  to  illustrate  the 
item  )3odel«  It  can  be  seen  that  whether  b  la  aero  otr  not  reaulte  In  , 
only  a  alight  irprovensnt  for  PQ  nearly  equal  to  one«  Thus  on  the 
b«3lc  of  this  model,  the  notrt  inpartant  quantity  la  ft  and,  sinoe  pxobab- 
3.;,'  (4  ^b,  it  is  Ulcely  that  it  is  the  quantity  p  Which  is  tho  aoat  esaao- 
f.ial  parameter,  p  being  the  rate  of  ir.oreaae  per  punishment  cf  the  oon> 
'.Ltionod  exeltenent* 

latency  in  an  Avoidance  learning  Situation,  In  view  of  the  previous 
result,  let  ua  neglect  b.  How  suppose  that  the  tine  T  following  the 
G-.iiaulna  Sc  until  the  pwdniwwil  etarte,  la  divided  into  M  ports* 

D'cc.ing  each  tine  period  ve  My  wrlt^  in  a  my  siallar  to  the*  outlined 


aborva,  an  expression  far  the  probability  of  anroldamce,  ard  fron  this 
W3  :;jsy  than  calculate  the  probrbJJLity  cf  avoidance  during  tho  interval  T. 
The  conipleiwnt  of  this  probability  is,  by  hypothesis,  approncjnately 
dtf/dn  and  i£  a  function  of  w  <ajy«  On  integrating  tha  resulting  ex- 
prosmion  we  find 


n  m 


i 

log 


(13C  ?0)  e 

dy 


(2*6) 


X-  s  probability  q  (t'  of  escape  between  t  and  t  ♦  dt  is  given  by 

t 

1°8  P0 

1  T 

q  (t)  •  -  (-log  T  )  •  • 

T  0 


(2.7) 


*he  man  tin©  of  escape  T  can  be  obtained  IToa 


|  -  ».•*  -  [-  ^  \]  ^  •  <2’6 
Sinoe  the  integral  of  q  (t),  Q  (t),  is  given  by 

t  U  -  log  2  +  S  w 

-f  * 

Q  (t)  •  1  -  e  (2*9) 


the  median  tint  is  given  froa  Q  (t  )  •  §  above* 

ft 

If  eecape  does  cot  ooonr  before  tins  T,  then  shook  or  pcnLshwant 
recurs*  Asa uua  that  shook  results  in  an  added  aoooitablan  r ,  ttvsn 
the  above  argument  oan  be  repestsd  but  now  m  hove  T  added*  In  this 
vcy  vc  obtain  the  latency  distribution  as  a  function  of  trials* 


>10- 


3>  Application  to  Free-Becall  Verbal  logging. 

In  previous  vark  (N.  Y.  Acad,  Sc.  3.056)  it  vac  pointed  art  that 
A,9«*ofecall  verbal  learning  data  of  Brunar,  Millar  and  Ziimuerman 
(J,  Exp.  Psychol,,  1965,  Ug)  can  ho  accounted  for  in  terra  of  a  single 
learning  coefficient  and  initial  threshold.  Tabled  valuta  for  the 
percentage  correct,  were  given,  Hcwover,  two  substantial  errors  occur 
in  tte  results  given  which  were  not  caught  in  the  proof,  Far  16  and 
20  trials,  the  calculated  values  should  here  been  95  snd  97s  respec¬ 
tively,  In  order  to  correct  this  error  we  give  here  in  Figure  3ol 
the  calculated  curves,  together  with  the  data, 

The  situation  izr/dvod  la  that  in  which  a  aubjeot,  after  tearing 
s.  list  of  words,  is  coked  to  write  down  all  those  hs  can  lec  ill, 
zron  such  records,  the  proportion  of  ccrrect  responses  it  calculated 
Cor  each  trial.  If  we  ignore  the  effect  when  the  subject  !i.**rs  the 
word  but  fails  to  reoall  it,  t>en  the  result  is  as  sham  is  the 
f  igure  which  also  contains  the  theoretical  expression  in  which  the 
threshold  k  h’  in  .57  and  the  learning  partnster  (b  k)  is  .16. 

tt  can  bo  seen  that  the  sgrmwwit  between  theory  and  expsrlaant  is 
st  itiefaetosy.  However,  it  would  he  of  OmUkhMs  interest  to  a&- 
to.-rpt  to  detcmtne  the  coefficient  k  neglected  hart,  hut  which 
arises  from  learning  dm  to  hearing  the  weed  hot  without  recall, 
f  idJnrly  the  effects  of  interaction  between  words  needs  to  he  con¬ 
sidered,  l  study  of  the  results  Ibon  various  list  lengths  in  the  stadfcr 
rciorred  to  above  needs  to  hs  carried  out. 


Relatione  between  neural  net  nodele  and  stochastic  Models  for  learning. 

The  theories  for  psychophysical  dlsorlsdnatlon  and  latmin^;  ori¬ 
ginated  and  developed  by  Rashevcl$r  and  Landahl  are  based  on  neural  net 
models,  and  use  as  basic  variables  tho  excitatory  and  inhibitory  in¬ 
pulses  in  hypothetical  nerve  pathways  and  centers.  A  different  approach 
to  mathematical  jrodels  for  learning  has  been  extensively  developed  In 
recent  years  under  the  general  rame  of  stochastic  models  for  learning. 
Tho  original  proposals  for  these  stochastic  models  ware  put  forward 
by  3ush,  Hosteller  and  Estes.  Actually  tuo  models  ere  involved  bores 
ora  considers  the  samples  drawn  free  i  tho  stimulus  space  by  tho  subject 
during  the  learning  trials  while  tto'  other  is  more  formal  arid  considers 
tin  jrobability  of  a  response  at  air;  trial  as  being  given  by  *.  linear 
opom&or,  which  depends  on  the  response  and  outcome  of  the  preceding 
trial,  and  operates  on  the  probability  of  response  at  the  preceding 
trial.  These  two  approaches  have  beer,  shown  to  be  amthaMtlcally 
equivalent,  so  that  it  is  correct  to  corslder  the  stochastic  theories 
at  looming  tegather. 

In  the  neural  net  theory,  radon  fluctuations  in  the  response  enter 
through  tiie  consideration  of  flrotuutlons  in  tbs  thresholds  end  exci¬ 
tations  in  the  nerve  centers  Involved.  Thus  the  question  erlres  of 
tho  relation  between  the  neural  nwt  theory  end  the  stochastic  theories, 
especially  sines  the  stochastic  theories  involve  no  statement  or 
hypothesis  about  any  interval,  events  in  tho  subject.  This  question 
was  considered  by  H*  Martinas  in  his  thesis  "Studies  in  Stochastic 
learning  Theory*'  (Committee  on  ltathamatioal  Biology,  1963)*  Martinss 
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phcwed  that,  under  certain  assunptiono  about  the  probability  distribu¬ 
tions  in  the  neural  net  theory  and  about  the  stimulus  s  amples  dram 
by  the  subject,  it  is  possible  to  establish  a  formal  equivalence  be¬ 
tween  the  two  theories  far  one  particular  ease* 

It  is  proposed  to  investigate  the  relations  between  those  theories 
further*  It  is  believed  that  t’xe  restrictive  assumptions  about  the 
distributions  and  3tir.alus  sorples  may  rot  be  necessary,  and  that  it 
should  be  poseiblo  to  establish  the  equivalence  of  the  theories  v:xter 
mare  general  conditions.  In  any  case  it  would  be  useful  to  kaow 
whist  assumptions  are  necessary  to  prove  the  two  theorie3  equivalent, 
cr.c"  under  what  cuviitions,  if  any,  they  might  be  expiated  to  .^ive 
a:  :entially  different  results*  Also  the  relutione  between  the  two 
tV  cries  should  bo  examined  in  ."tore  dotnilj  i.e.,  when  parameters 
wc!  fittp  ?.  to  the  same  set  of  experimental  data  by  beth  theories,  what 
is  the  relation  lmfcveen  the  paraasters*  What  light  dc  those  relations 
thi-cw  on  the  r.ijziificanoe  of  the  parametare  in  both  the  theories?  It 
is  al3o  pcosible  that  consideration  of  the  relations  between  the  the  arise 
Jii'.y  suggest  axpcrtisonts  for  ctto;rijrAnnt:\ng  between  them,  end  to  help  in 
the  interpretation  of  the  paromteru* 


Miscellaneous  Results, 


The  problem  of  the  b-vrava  of  the  electroo.'etino^jrs.m  h«3  bean  con¬ 
sidered  i*ecsntly  (Bull,  Math,  3ioyhynloa,  2p?  12$),  For  the  iuijpli™ 
tvude  of  the  a-vove  »  simpler  model  can  be  considerec'„  IJrrk  'icing 
carried  out  In  the  Department  of  Ophthalmology,  University  of  Chicago, 
Indicates  that  this  model  le  satisfactory.  The  model  postulates  a 
generator  substance  which  le  diffusible  and  in  the  natur*  of  r. 
synaptic  coenxyme  necessary  for  membrane  de] >olariaat  :.on  to  be  able 
t.o  occur. 

In  a  situation  in  which  a  signal  is  to  be  detected  in  the  presence 
of  noise  it  car  bs  shown  that  an  averaging  device  ocn  greatly  increase 
the  certainty  of  detection,  la  neural  net  terms  an  averaging  device 
is  not  very  simple*  However,  if  one  simply  asks  for  sum,  with  a 
possible  loss,  then  the  result  is  alsply  achieved.  It  can  be  shown 
tliKt  on ly  satiation  is  needed  to  give  the  desired  result*  Furthermore, 
if  the  loss  is  oaponaiiticl,  a  single  expression  can  be  obtained  for 
the  probability  of  a  correct  response  as  a  function  of  the  number  of 
repetitions.  While  there  are  data  on  externally  produced  noise  levels, 
data  in  which  there  is  orly  internal  nolee  have  not  boon  found, 

ITjo  question  of  the  "additivity*  of  internal  and  external  noise  la  of 
interest. 

The  problem  of  discrimination  among  several  stimuli  is  of  interest, 

A  particular  mechanism  has  been  considered  in  which  there  always  results 
the  choice  of  only  a  single  stimulus  from  among  a  group  of  stimuli. 


Whilu  this  mechanism  has  some  undesirable  specificity,  it  may  be 
a  starting  point  far  further  work. 
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